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Abstract

This study aims to describe the transgender women and men who have sex with men (MSM)
missed through venue-based sampling and illustrate how data on venues can be used to prioritize
service delivery. Respondent-driven sampling (RDS) and time-location sampling (TLS) were used
concurrently in 2010 for behavioral surveillance among MSM and transgender women in
Guatemala City. RDS recruits who did not frequent venues (n = 106) were compared to TLS
recruits (n = 609). TLS participants recruited at different types of venues were compared. RDS
recruits who did not frequent venues were less educated, less likely to identify as gay, more likely
to have concurrent partners and female sexual partners. Participants recruited at NGOs, saunas,
hotels, streets and parks had more partners, were more likely to receive money for sex or have
concurrent partners. Prevention programs for MSM and transgender women should characterize
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social venues and people that frequent them and improve service coverage through venues and
social networks.
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Introduction

Methods

Male-to-female transgender women and men who have sex with men (MSM) are at
increased risk of HIV infection in countries worldwide. In low- and middle-income
countries, such as Guatemala, transgender women are, on average, 50 times as likely and
MSM are 19 times as likely to be infected with HIV than the general population [1, 2]. The
HIV prevalence among MSM in Latin American and Caribbean countries varies greatly
from 2% in Uruguay to 31% in Mexico with a median of 11% [3]. In 2013, the prevalence
was 9% among MSM and 24% among transgender women in Guatemala City [4]. The
importance of intervening among MSM and transgender women to prevent HIV infection
has been extensively recognized by international funding mechanisms and national
governments [5].

In the U.S., venues where MSM socialize, meet new partners or have sex were identified
early in the epidemic as locations to collect surveillance data and to prevent new infections
[6]. Time-location sampling (TLS), a venue-based method, and respondent-driven sampling
(RDS) have been used to recruit MSM and transgender women and inform prevention
programs in numerous countries [7-17]. In contexts where social stigma and homophobia
hinder the feasibility of recruitment in venues, RDS, which relies on peer referral to a study
site, is a more effective recruitment strategy. Published examples of methods to identify
venue-specific subpopulations at increased risk and tailor interventions to specific types of
venues are lacking.

In 2010, MSM and transgender women in Guatemala City were recruited simultaneously
into an RDS and a TLS behavioral surveillance survey (parent study) to compare the
efficiency of the two methods and differences in the populations recruited [18]. This study
examines the value of surveillance data collected from MSM and transgender women
through RDS and venues for the design of prevention programs. The objectives are to
compare the sexual behavior and access to prevention services among the MSM and
transgender population reached through (1) venue-based sampling versus respondent-driven
sampling; and (2) different types of venues as part of venue-based sampling.

Parent Study

The RDS-TLS comparison parent study was conducted in 2010 to compare RDS and TLS as
sampling strategies to recruit MSM and transgender women into HIV-related research and
prevention programs [18]. The objectives of the parent study were to compare the
sociodemographic characteristics, indicators of HIV risk behavior, access to HIV prevention
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services, geographic coverage, cost and time required for the two recruitment methods.
Recruits from both recruit strategies were at least 18 years of age, residents of the greater
metropolitan area of Guatemala City and had at least one male sexual contact in the past 12
months. The study was approved by the U.S. Centers for Disease Control and Prevention’s
Global AIDS Program Associate Director for Science Office and the Del Valle University of
Guatemala’s institutional review board. Questions covered sociodemographic
characteristics, attendance of social venues, sexual history, condoms use with different types
of partners, access to HIV testing, condoms and information, education and communication
programs (IEC) on HIV.

Sexual behavior and HIV prevention access outcomes were measured based on the
behavioral questionnaire, administered by trained interviewers at sites frequented by MSM
and transgender women (TLS survey) or at the RDS study site (RDS survey). In the current
study, the outcomes of interest include: more than ten male partners, receiving money for
sex, having concurrent partners, sex with a female partner, HIV testing, receipt of free
condoms and lubricant and exposure to peer or outreach workers providing IEC, all within
the past 12 months.

Exposure variables include: type of recruitment venue in TLS, categorized by study staff as
bar, club, mall, restaurant/café, sauna/hotel, street/park or non-governmental organization
(NGO). The internet café and movie theater venue types were excluded due to the small
number of participants recruited from these sites. At times, NGOs offered specific HIV
prevention activities but they also served as safe spaces or drop-in centers and were therefore
considered a type of social venues. One specific NGO rarely offered a complete package of
services, rather the different NGOs were complimentary to each other with regard to the
services provided.

The average number of potential participants at a site was measured by counting the number
of men and trans-gender women that appeared to be over the age of 18 at the site during a 4-
h visit. The percent of eligible participants was based on the number of men and transgender
women that met the eligibility criteria divided by the number of people approached during
the 4-h visit. The estimated number of eligible MSM and transgender women per site was
calculated for each site by multiplying the number of men enumerated at a site by the
percent eligible. The number of MSM and transgender women at each site and by each type
of site is helpful to plan for mobile service delivery, e.g. the number of outreach workers,
condoms, HIV tests or other supplies needed.

Statistical Analysis

RDS participants who did not frequent venues were compared to the TLS participants to
answer the question of which sub-populations are missed by a venue-based approach. TLS
subpopulations were characterized on sexual behaviors and access to prevention services by
the type of recruitment venue.

For bivariable analyses, TLS percentages were calculated using survey procedures with the
venue-day-time event as the cluster and the month as the stratum. TLS sampling weights
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were calculated as the inverse of the product of three-stage selection probabilities, in which
the stages comprised sampling of venues, venue-day-time units and participants. The
adjustment of the sampling weights was described previously [18]. RDS percentages were
calculated for the sociodemographic factors and outcomes using the Respondent Driven
Sampling Analysis Tool version 7.1 (Cornell University, Ithaca, NY, USA). TLS analyses
were performed using SAS 9.4 (SAS Institute Inc., Cary, NC USA). Chi square, zscores and
respective pvalues to compare RDS and TLS populations were calculated in Microsoft
Excel.

Log binomial models were used to calculate prevalence ratios for behavioral and prevention
access outcomes by the type of recruitment venue. To compare indicators of risk behavior
and access to prevention services by the types of recruitment venue (Tables 3, 4), general
estimating equations (GEE) were used to account for correlation among participants
recruited at the same venue-day-time event and TLS weights were applied.

RDS Participants versus TLS Participants

Most RDS participants (n = 401, 79%) reported frequenting venues to meet new partners or
socialize. As expected, RDS participants who did not go to venues (n = 106, 21%) were
somewhat different from their TLS counterparts (n = 609). RDS recruits who did not
frequent venues were less likely to have a university education (11 vs. 27%, XZ =13, p=
0.002) and were less likely to identify as gay (26 vs. 49%, XZ =9, p=0.01) (Table 1). There
were no significant differences based on age or income. With regard to their sexual behavior,
the RDS recruits who did not frequent venues were more likely to have concurrent partners
(57 vs. 33%, z= 2.3, p=0.02) or have sex with women (49 vs. 27%, z=2.2, p=0.03). RDS
recruits accepted money for sex (46 vs. 28%, z= 1.7, p=0.1) more often but were less
likely to have at least ten sexual partners in the past 12 months (20 vs. 27%, z=-0.8, p=
0.4) though these differences were not statistically significant.

There were no differences in access to HIV prevention services. Among RDS participants
who did not frequent venues, 54% were tested for HIV in the past year compared to 62%
from TLS. Seventy percent versus 73% received free condoms and 61 versus 69% received
free lubricant among non-venue-going RDS and TLS participants, respectively. IEC efforts
reached 56% of RDS participants who did not frequent venues versus 44% of TLS
participants.

Venue Recruitment Patterns

TLS participants were recruited primarily in clubs and at street or park sites (Table 2).
Smaller proportions were recruited at bars, movie theaters, malls, restaurants/cafes, internet
cafes, saunas/darkrooms/hotels/spas and NGOs. At NGOs, saunas, hotels and clubs, over
80% of people interviewed were eligible, i.e. MSM or transgender women. However, saunas
and hotels are estimated to have an average of 16 MSM and transgender women at a busy
time while clubs average 132 MSM and transgender women. On the other hand, MSM and
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transgender women interviewed at NGOs report the highest number of peers, peers who
could be potentially reached through a social network-based intervention.

TLS participants recruited at NGOs, streets, parks, saunas and hotels were more likely to
have more than ten male partners and receive money for sex in the past 12 months compared
to people from bars (Table 3). Participants from malls, saunas and hotels were more likely to
have concurrent partners. There were no differences by venue in relation to sex with women.
Associations between risk behaviors and venue types of were organized into a figure to help
programs reach the target population (Fig. 1).

Participants recruited at NGOs had the best access to HIV prevention services with overall
coverage greater than 85% while HIV testing was low among men and trans-women from
restaurants and cafes and access to free condoms was also low among people at malls,
saunas and hotels (differences not statistically significant when bar used as the reference)
(Table 4). Additionally, those recruited in parks or on streets were less likely to be exposed
to an IEC intervention in the past year.

Discussion

In Guatemala City, different men and transgender women were reached with RDS compared
to TLS. A better educated, gay-identifying population was more likely to frequent venues,
and RDS participants who did not frequent venues were more likely to be less educated and
to identify as heterosexual or bisexual. Based on the behavioral self-report, the non-venue-
going RDS population was more likely to have sex with women and have concurrent
partners. These findings are relevant given that in theory, the adjusted results from a RDS
and TLS survey reflect the same population.

RDS has been shown to reach different sub-populations of intravenous drug users over time
and when recruitment chains were compared to one another in Seattle, WA, USA [19, 20]
There were marked differences between the RDS population and the underlying general
population in Uganda indicating that RDS is not always externally valid [21]. Comparisons
of RDS and TLS populations of black MSM in San Francisco, CA, USA and MSM in
Fortaleza, Brazil concluded that RDS was more effective at reaching men of low socio-
economic status and bisexual men [22, 23]. However, in Shenzhen, China, RDS reached a
younger, more educated, gay-identifying population [24]. Characteristics of the populations
reached using a venue-based or social network-based approach has implications for delivery
of prevention services and the ability to tailor interventions for specific sub-groups.

TLS recruits from saunas, hotels, streets and parks had more of sexual partners, were more
likely to have concurrent partners and to receive money for sex. Men and transgender
women at these types of venues were considered at high risk and hence in need of
prevention interventions. Saunas or bathhouses are historical hotspots for HIV and STI
transmission among MSM in the U.S. and in China where men at saunas were 15 times as
likely to be infected with HIV compared to those at bars [6, 25-30]. Parks and streets are
known as principal venues for sex work for men in Guatemala City.
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Based on our analysis, NGOs were effective at reaching MSM and transgender women at
highest risk as seen by the higher number of sexual partners and prevalence of sex work.
NGOs also reached people who have large social networks, over half of whom knew more
than 100 MSM and transgender women. Prevention programs can take advantage of social
networks by encouraging NGO members to refer their peers to IEC activities, HIV testing
and linkage to HIV care to reach more people in need of services [31]. Social network based
interventions have been used in the past to increase HIV testing and identify unrecognized
HIV infections [32, 33]. Two main models of social network interventions could be drawn
on to reach MSM and transgender women who do not frequent venues: the Peer Education
and the Popular Opinion Leader models [34-36].

Interviewers in the TLS study arm may have introduced selection bias by approaching men
whom they thought were likely to be eligible resulting in a high number of estimated eligible
MSM and transgender women at high-traffic mall and street sites. To counter this bias,
interviewers were trained to systematically approach men who looked at least 18 years old
and initiate eligibility screening. Preferential recruitment would have led to a lower
percentage of heterosexual- or bisexual-identifying MSM in the TLS survey and would
overestimate the number of eligible MSM and transgender women from sites. That said,
based on this study MSM who identify as heterosexual or bisexual were less likely to admit
to same-sex behavior when interviewed in a public venue and would be more difficult to
reach through a venue-based approach. All participants were interviewed face-to-face, a
potential source of social-desirability bias. This would lead participants to underestimate
risk practices. However, careful selection and training of interviewers was carried out to
establish rapport with participants and hence reduce bias. Recall bias could have affected
data on events that occurred months or years before the study took place leading to
underestimates of prevention coverage and sexual partnerships. Though, all questions
referred to events in the preceding 12 months to minimize bias. Finally, no biological
endpoints were measured as part of this study and therefore risk of HIV infection can only
be inferred through behaviors known to be risk factors.

Recommendations

We cannot be certain whether these differences in populations by recruitment strategy and
venue type will generalize to other settings, but these findings do suggest the importance of
carefully assessing the groups reached by different strategies. Program managers should
collect and use data on venues, people who frequent them and those that do not to identify
gaps in program coverage and sub-populations at increased risk. Data on venues for
prioritization of prevention intervention delivery are key for optimal use of resources and
greatest impact [37]. Venues where MSM and transgender women socialize are low-hanging
fruit for HIV preventions services such as condom and lubricant distribution, HIV testing
and linkage to care, community empowerment, violence prevention, harm reduction, post-
exposure prophylaxis (PEP) and pre-exposure prophylaxis (PrEP). Given the number of
MSM and transgender women enumerated and the percent eligible for the study, it is likely
that service delivery at clubs will offer a higher yield in terms of people reached compared
to other venues. Parks, streets and malls were high volume sites but low eligibility mean it
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would be difficult to target MSM specifically. To reach MSM and transgender women in
Guatemala City with the greatest number of partners and those most likely to sell sex,
prevention programs should offer a complete selection of services at NGOs, saunas, hotels,
streets and parks. Men and transgender women with the largest social networks were
interviewed at NGOs, parks and streets. Social networks can be leveraged to reach more
hidden populations that identify as bisexual or heterosexual and people who do not frequent
social venues [38]. Figure 1 summarizes the recommendations based on the results from
study. Program managers could use a similar diagram with local data to better reach targets
and achieve greater impact.

Conclusions

Organizations implementing prevention programs for MSM and transgender women can
harness data on venues to make condoms, lubricant, HIV testing, linkage to care and other
prevention services such as PrEP and PEP available at venues frequented the populations,
particularly in venues where the patrons have a higher numbers of partners, are more likely
to sell sex and have concurrent partners. Venue-based service delivery can be combined with
interventions through social networks to reach people missed by venue-based service
delivery.

Acknowledgments

The authors thank the institutions and venue owners involved in conducting this study. The authors recognize the
contribution of the field staff and technical consultants: Berta Alvarez, Nelson Arambu, Flor de Maria Hernandez,
Jose Manuel Aguilar, Sabrina Boyce, Andres Alvarado, Sonia Morales Miranda, Jessica Espafia, Norma Zuniga and
Cesar Galindo.

Funding This study was carried out in collaboration with Tephinet Inc. and the HIV Unit of the Center of Health
Studies from the Universidad del Valle de Guatemala and supported by the Presidential Emergency Plan for AIDS
relief (PEPFAR) through the U.S. Centers for Disease Control and Prevention (CDC), under the terms of
Cooperative Agreements SD43GH000014-05 and GH0000575. The findings and conclusions in this report are
those of the authors and do not necessarily represent the official position of the U.S. Centers for Disease Control
and Prevention.

References

1. Baral S, Sifakis F, Cleghorn F, Beyrer C. Elevated risk for HIV infection among men who have sex
with men in low- and middle-income countries 2000-2006: a systematic review. PLoS Med. 2007;
4(12):e339. [PubMed: 18052602]

2. Baral SD, Poteat T, Stromdahl S, Wirtz AL, Guadamuz TE, Beyrer C. Worldwide burden of HIV in
transgender women: a systematic review and meta-analysis. Lancet Infect Dis. 2013; 13(3):214-22.
[PubMed: 23260128]

3. Miller WM, Buckingham L, Sanchez-Dominguez MS, Morales-Miranda S, Paz-Bailey G.
Systematic review of HIV prevalence studies among key populations in Latin America and the
Caribbean. Salud Publica Mex. 2013; 55(Suppl 1):S65-78. [PubMed: 23918059]

4. Morales-Miranda, S., Alvarez-Rodriguez, B., Aramb, N., Aguilar-Martinez, J., Huaman Zevallos,
B., Figueroa, W., et al. Guatemala 2013: Universidad del Valle Guatemala. MSPAS, HIVVOS Inc;
Septiembre. 2013 Encuesta de Vigilancia de Comportamiento Sexual y Prevalencia del VIH e ITS,
en poblaciones vulnerables y poblaciones clave. Publicacion UVG No 27

5. Steen R, Hontelez JA, Veraart A, White RG, de Vlas SJ. Looking upstream to prevent HIV
transmission: can interventions with sex workers alter the course of HIV epidemics in Africa as they
did in Asia? AIDS. 2014; 28(6):891-9. [PubMed: 24401648]

AIDS Behav. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Page 8

. Binson D, Woods WJ, Pollack L, Paul J, Stall R, Catania JA. Differential HIV risk in bathhouses

and public cruising areas. Am J Public Health. 2001; 91(9):1482-6. [PubMed: 11527785]

. Stanekova D, Kramarova P, Wimmerova S, Habekova M, Takacova M, Mojzesova M. HIV and risk

behaviour among men who have sex with men in Slovakia (2008—-2009). Cent Eur J Public Health.
2014; 22(4):239-44. [PubMed: 25622481]

. Yan H, Ding Y, Wong FY, Ning Z, Zheng T, Nehl EJ, et al. Epidemiological and molecular

characteristics of HIV infection among money boys and general men who have sex with men in
Shanghai, China. Infect Genet Evol J Mol Epidemiol Evol Genet Infect Dis. 2015; 31:135-41.

. Holland CE, Papworth E, Billong SC, Tamoufe U, LeBreton M, Kamla A, et al. Antiretroviral

treatment coverage for men who have sex with men and female sex workers living with HIV in
Cameroon. J Acquir Immune Defic Syndr. 2015; 68(Suppl 2):5S232-40. [PubMed: 25723989]

. Firestone R, Rivas J, Lungo S, Cabrera A, Ruether S, Wheeler J, et al. Effectiveness of a
combination prevention strategy for HIV risk reduction with men who have sex with men in
Central America: a mid-term evaluation. BMC Public Health. 2014; 14:1244. [PubMed:
25471459]

LuoY, Zhu C, Chen S, Geng Q, Fu R, Li X, et al. Risk factors for HIV and syphilis infection
among male sex workers who have sex with men: a cross-sectional study in Hangzhou, China,
2011. BMJ Open. 2015; 5(4):e006791.

Holland CE, Papworth E, Billong SC, Kassegne S, Petitbon F, Mondoleba V, et al. Access to HIV
services at non-governmental and community-based organizations among men who have sex with
men (MSM) in Cameroon: an integrated biological and behavioral surveillance analysis. PL0oS
ONE. 2015; 10(4):e0122881. [PubMed: 25906046]

Barrington C, Wejnert C, Guardado ME, Nieto Al, Bailey GP. Social network characteristics and
HIV vulnerability among transgender persons in San Salvador: identifying opportunities for HIV
prevention strategies. AIDS Behav. 2012; 16(1):214-24. [PubMed: 21538082]

Inciardi, JA., Surratt, J., Felles, RR., et al. Sex, drugs, and the culture of transvestimo in Rio de
Janeiro. In: Bockting, W., Kirk, S., editors. Transgender and HIV: risks, prevention and care. New
York: Haworth Press; 2001.

Clements-Nolle, K., Wilkinson, W., Kitano, K., Marx, R. HIV prevention and health service needs
of the transgender community in San Francisco. In: Bockting, W., Kirk, S., editors. Transgender
and HIV: risks, prevention and care. Binghamton NY: Haworth Press Inc; 2001. p. 69-89.
Operario D, Nemoto T, Iwamoto M, Moore T. Unprotected sexual behavior and HIV risk in the
context of primary partnerships for transgender women. AIDS Behav. 2011; 15(3):674-82.
[PubMed: 20740376]

Sanchez T, Finlayson T, Murrill C, Guilin V, Dean L. Risk behaviors and psychosocial stressors in
the new york city house ball community: a comparison of men and transgender women who have
sex with men. AIDS Behav. 2010; 14(2):351-8. [PubMed: 19763812]

Paz-Bailey G, Miller W, Shiraishi RW, Jacobson JO, Abimbola TO, Chen SY. Reaching men who
have sex with men: a comparison of respondent-driven sampling and time-location sampling in
Guatemala City. AIDS Behav. 2013; 17(9):3081-90. [PubMed: 23963498]

Burt RD, Thiede H. Evaluating consistency in repeat surveys of injection drug users recruited by
respondent-driven sampling in the Seattle area: results from the NHBS-IDU1 and NHBS-IDU2
surveys. Ann Epidemiol. 2012; 22(5):354-63. [PubMed: 22420929]

Burt RD, Thiede H. Assessing differences in groups randomized by recruitment chain in a
respondent-driven sample of Seattle-area injection drug users. Ann Epidemiol. 2014; 24(11):861—
67. [PubMed: 25277505]

McCreesh N, Frost SD, Seeley J, Katongole J, Tarsh MN, Ndunguse R, et al. Evaluation of
respondent-driven sampling. Epidemiology. 2012; 23(1):138-47. [PubMed: 22157309]

Wei C, McFarland W, Colfax GN, Fuqua V, Raymond HF. Reaching black men who have sex with
men: a comparison between respondent-driven sampling and time-location sampling. Sex Transm
Infect. 2012; 88(8):622-6. [PubMed: 22750886]

Kendall C, Kerr LR, Gondim RC, Werneck GL, Macena RH, Pontes MK, et al. An empirical
comparison of respondent-driven sampling, time location sampling, and snowball sampling for

AIDS Behav. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 9

behavioral surveillance in men who have sex with men, Fortaleza, Brazil. AIDS Behav. 2008; 12(4
Suppl):S97-104. [PubMed: 18389357]

Zhao J, Cai R, Chen L, Cai W, Yang Z, Richardus JH, et al. A comparison between respondent-
driven sampling and time-location sampling among men who have sex with men in Shenzhen,
China. Arch Sex Behav. 2015; 44(7):2055-65. [PubMed: 25239658]

Lau JT, Lin C, Hao C, Wu X, Gu J. Public health challenges of the emerging HIV epidemic among
men who have sex with men in China. Public Health. 2011; 125(5):260-5. [PubMed: 21658537]

Yang H, Hao C, Huan X, Yan H, Guan W, Xu X, et al. HIV incidence and associated factors in a
cohort of men who have sex with men in Nanjing, China. Sex Transm Dis. 2010; 37(4):208-13.
[PubMed: 20182406]

Feng L, Ding X, Lu R, LiuJ, Sy A, Ouyang L, et al. High HIV prevalence detected in 2006 and
2007 among men who have sex with men in China’s largest municipality: an alarming epidemic in
Chonggqing, China. J Acquir Immune Defic Syndr. 2009; 52(1):79-85. [PubMed: 19448559]

Hong FC, Zhou H, Cai YM, Pan P, Feng TJ, Liu XL, et al. Prevalence of syphilis and HIV
infections among men who have sex with men from different settings in Shenzhen, China:
implications for HIV/STD surveillance. Sex Transm Infect. 2009; 85(1):42—-4. [PubMed:
18653567]

Thiede H, Jenkins RA, Carey JW, Hutcheson R, Thomas KK, Stall RD, et al. Determinants of
recent HIV infection among Seattle-area men who have sex with men. Am J Public Health. 2009;
99(Suppl 1):S157-64. [PubMed: 18445808]

Zhao J, Chen L, Cai WD, Tan JG, Tan W, Zheng CL, et al. HIV infection and sexual behaviors
among non-commercial men who have sex with men at different venues. Arch Sex Behav. 2014;
43(4):801-9. [PubMed: 23982566]

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al.
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011; 365(6):493—
505. [PubMed: 21767103]

Fuqua V, Chen YH, Packer T, Dowling T, Ick TO, Nguyen B, et al. Using social networks to reach
Black MSM for HIV testing and linkage to care. AIDS Behav. 2012; 16(2):256-65. [PubMed:
21390535]

Vargo S, Agronick G, O’Donnell L, Stueve A. Using peer recruitment and OraSure to increase HIV
testing. Am J Public Health. 2004; 94(1):29-31. [PubMed: 14713690]

Latkin CA, Davey-Rothwell MA, Knowlton AR, Alexander KA, Williams CT, Boodram B. Social
network approaches to recruitment, HIV prevention, medical care, and medication adherence. J
Acquir Immune Defic Syndr. 2013; 63(Suppl 1):S54-8. [PubMed: 23673888]

Amirkhanian YA, Kelly JA, Kabakchieva E, McAuliffe TL, Vassileva S. Evaluation of a social
network HIV prevention intervention program for young men who have sex with men in Russia
and Bulgaria. AIDS Educ Prev. 2003; 15(3):205-20. [PubMed: 12866833]

Amirkhanian YA, Kelly JA, Kabakchieva E, Kirsanova AV, Vassileva S, Takacs J, et al. A
randomized social network HIV prevention trial with young men who have sex with men in Russia
and Bulgaria. AIDS. 2005; 19(16):1897-905. [PubMed: 16227798]

Weir SS, Pailman C, Mahlalela X, Coetzee N, Meidany F, Boerma JT. From people to places:
focusing AIDS prevention efforts where it matters most. AIDS. 2003; 17(6):895-903. [PubMed:
12660537]

Stahlman S, Johnston LG, Yah C, Ketende S, Maziya S, Trapence G, et al. Respondent-driven
sampling as a recruitment method for men who have sex with men in southern sub-Saharan Africa:
a cross-sectional analysis by wave. Sex Transm Infect. 2016; 92(4):292-8. [PubMed: 26424712]

AIDS Behav. Author manuscript; available in PMC 2018 December 01.



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Miller et al.

Mobile/venue-
based service
delivery

v

Sex workers or men
with greatest
number of partners

Men with Highest yield/mass

Bisexual men .
concurrent partners media for MSM

population

Saunas, hotels,
malls, clubs, parks, Clubs, bars
streets

NGOs,streets, parks, Streets, parks,
saunas, hotels saunas

Fig. 1.

Highest yield/mass
media for general

Streets, malls,
restauants, cafés

Page 10

Social network
based service
delivery

Bisexual men and
sex workers

Saunas, hotels,
NGOs

Illustrative decision tree for delivery of prevention services to subpopulations of MSM and

transgender women in Guatemala City

AIDS Behav. Author manuscript; available in PMC 2018 December 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Miller et al.

Table 1

Page 11

Comparison of MSM and transgender women recruited through RDS who do not frequent venues to the TLS

sample

Variable RDS non-venue frequenting (n =106) % TLS (n=609) %  Test statistic  p value

Age
18-24 37.1 39.8 414 01
25-34 28.6 421
35+ 34.4 18.1

Education
Primary education or less 29.3 18.4 12.8a 0.002
At least some secondary education 59.9 55.1
At least some university education 10.8 26.5

Monthly income
<$300 73.6 55.2 214 05
$300-500 17.7 24.4
$501-800 55 13.2
>$800 32 7.1

Sexual identity
Hetero/bisexual 59.5 42.8 g5d 001
Gay 25.6 49.0
Transgender 14.9 8.2

Sexual behaviors, past 12 months
>10 male partners 195 26.5 —08b 04
Sold sex 45.6 28.4 176 0.1
Concurrent sexual partners 56.7 32.7 23b 0.02
Sex with women 49.1 27.1 2ob 0.03

Prevention access, past 12 months
HIV testing 54.1 62.3 _0gb 04
Free condoms 69.6 73.1 —04b 07
Lubricant from HF or NGO 61.4 69.4 —09b 04
Participated in IEC activity 55.7 443 140 02

HF health facility, NGO nongovernmental organization, /EC information, education and communication

a
)(Zx

b
z-score
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